In situ radiation-inactivation size of fibroblast membrane-bound acid beta-glucosidase in Gaucher type 1, type 2 and type 3 disease.
The radiation-inactivation size of membrane-bound acid beta-glucosidase in cultured skin fibroblasts of four normal individuals, five Gaucher type 1 (non-neuropathic), four Gaucher type 2 (acute neuropathic) and three Gaucher type 3 (sub-acute neuropathic) patients was determined using the radiation-inactivation method. The radiation-inactivation size of the enzyme in the control, Gaucher type 2 and Gaucher type 3 fibroblasts ranged from 94 000 to 128 800, and no statistical significant difference was found in the enzyme size between the normal and Gaucher cells nor among the Gaucher type 2 and type 3 cells. Contrary to the normal, Gaucher type 2 and Gaucher type 3 enzyme, the radiation-inactivation size of membrane-bound acid beta-glucosidase in all of the Gaucher type 1 fibroblasts tested is significantly higher, ranging from 158 400 to 235 300. The size of the control lysosomal enzyme, sphingomyelinase, also determined by the radiation-inactivation method in fibroblasts of normal individuals and patients with the three Gaucher subtypes, was between 70 000 and 74 500 and indistinguishable from each other. Since the molecular weight of acid beta-glucosidase subunit determined by sodium dodecyl sulfate polyacrylamide gel electrophoresis was about 60 000 (Pentchev, P.G., Brady, R.O., Hibbert, S.P., Gal, A.E. and Shapiro, C. (1973) J. Biol. Chem. 248, 5256-5261), the above data suggest that: (i) the normal fibroblast enzyme, as well as the Gaucher type 2 and type 3 mutant enzyme, in the membrane-bound form, exists as a dimer; (ii) the underlying biochemical and genetic defect in non-neuropathic (type 1) and neuropathic (type 2 and type 3) Gaucher disease is very different from each other; and (iii) subunit interaction of the mutant enzyme may be present in Gaucher type 1 fibroblasts, resulting in the formation of a higher-molecular-weight aggregate.